groups H and A, where A is abelian and o(H)\o( Aut H), then o(G)|o(Aut G).
Introduction.
There has been interest in recent years in the conjecture that if G is a noncyclic p-group of order o(G) = p", with n > 3, then o(G)|o(Aut G). The conjecture has been established for p-groups of class 2
[2] and for p-abelian p-groups [l] . Otto [3] has shown that if G = A x B, A = a(b2) and hence hx = hT Hence ä is 1-1 and ä £ Aut G.
3. The order of Aut G. We first establish a special case of the main theorem, from which the general result follows quite easily.
Lemma 2. If G = (a)H, a £ Z(G), H is a nontrivial maximal subgroup of the p-group G, and o(H)\o(Am H), then o(G)|o(AutHG)|o(Aut G).
Prqof. Case 1. o(a) = p. This is actually a special case of Otto's result. However we give an independent proof so that Otto's result might be seen to be a corollary of theTheorem. We first note that every automorphism of H extends to an automorphism of G. Hence the restriction map d: Aut"G -» Aut H is onto.
Let a £ ker 6. We must have a. Hence by Lemma 2, otH^lotAut Hj). But G = HXA and Hj n A = Aj, hence \A: Hj n A| = pn~ , and the induction hypothesis yields o(G)|o(Aut G).
It might be noted here that for a p-group G, the following are equivalent:
( 1) G is the central product of proper subgroups A and H where A is is abelian; (2) there exists a maximal subgroup K of G such that Z(K) < Z(G); (3) Z(G) ¿ "IKG). Hence in trying to establish the conjecture, one can restrict attention to p-groups G for which Z(G) < fyG).
